INTRODUCTION
For many years economic theory assumed for the sake of simplicity that firms are symmetric or homogeneous. This assumption was also present in a key monopolistic competition model of Dixit and Stiglitz (1977) which laid the foundation for the new trade theory of Krugman and others (Krugman 1979 (Krugman , 1980 . In a seminal paper, Nelson (1991) wrote that economic science had to recognise firms' differences explicitly to be closer to business management and strategy, in the case of which "firm differences are at the heart of their inquiry." It was only fully acknowledged with the rise of the new new trade theory (Melitz, 2003) under the pressure of surmounting micro-level evidence.
Firms differ in many dimensions, including their innovation potential and actual innovation performance. A critical review of theoretical economic and business management literature proves that innovation boosts firm's performance and competitiveness. The empirical results are, however, rather inconclusive. Most studies find individual returns to innovation to be significant and positive (Adams and Jaffe 1996) . Some, on the contrary, find them to be insignificant or even negative. Numerous studies find evidence of a positive and robust correlation between firm's productivity, innovation, and internationalisation. Nonetheless, the direction of causality between them is still being discussed or questioned (Cieślik, Michałek & Michałek, 2012) .
The paper aims at the empirical identification of the nexus between the intensity of innovation and the intensity of internationalisation in a cross-sectional sample of Polish manufacturing companies. In the analysis, we utilise a unique firm-level financial dataset collected by InfoCredit and augmented with the results of an extensive qualitative survey. To some extent, we follow Altomonte et al. (2013) to obtain comparable and unbiased results.
The remainder of the paper is structured as follows. Section 2 reviews theoretical and empirical literature. Section 3 describes materials and methods and in particular, the survey and financial data utilised and provides definitions of innovation and internationalisation intensities. Section 4 presents results and discusses them. In particular, it analyses innovation and internationalisation intensities separately and then jointly and shows changing firm characteristics along the two dimensions. In the next step, it analyses the nexus between innovation and internationalisation with formal econometric methods, and finally, identifies the impact of innovation and internationalisation intensities on the likelihood of exporting by Polish manufacturing companies. The last section concludes.
LITERATURE REVIEW
The theory points to a positive relationship between innovation and internationalisation intensity. Technology-based models of international trade, such as a technology gap model of Posner (1961) or the product life-cycle model of Vernon (1966) postulate that at the firm-level that innovation is a key driver of exporting. The concepts were further developed by Krugman (1979 Krugman ( , 1980 , Dollar (1986) , Jensen and Thurby (1987) or Segerstrom, Anant and Dinopoulos (1990) . Melitz (2003) , as it has been mentioned already, extended the analysis by incorporating productivity heterogeneity at the firm level giving rise to heterogeneous firms theory (HFT) that dominated the theoretical work in the last decade.
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The international business literature postulates that export behaviour depends on structural firm's characteristics, managerial and organisational factors, as well as incentives and disincentives to the internationalisation process (Leonidou, 1998) . The resource-based view of a firm explains some of the principal causes of the observed firm heterogeneity (Barney, 1991; Hitt, Bierman, Shimizu, & Kochhar, 2001 ). Last but not least, the innovation management literature postulates that innovative firms enter foreign markets to increase their total sales and thus decrease the average costs of innovation (Tidd & Bessant, 2009) . Furthermore, Wach (2015) discusses from the theoretical perspective the key role of innovation as an element of general entrepreneurial orientation and its impact on the internationalisation process of SMEs.
In the empirical literature, the linkages between internationalisation and innovation, previously analysed at the macro or meso level, are nowadays being investigated at firm-level with the growing body of evidence being accumulated (Bernard & Jensen, 1999 , 2004 . Most studies find evidence of the so-called self-selection mechanism with a gain in productivity preceding entry into foreign markets (Bernard & Jensen, 1999 , Bernard, Jensen, & Schott, 2006 .
Innovation is one of the most important determinants of the likelihood of exporting, as well as of export intensity at the firm level. Evidence for the statement was provided, among others, Hirsch and Bijaoui (1985) , Entorf, Krader, and Pohlmeier (1988) , Kumar and Siddhrthan (1994) , Wakelin (1998) , Sterlacchini (1999) , Basile (2001) , Roper and Love (2002) or Caldera (2010) . Most studies point to the actual causation going from innovation to exports (e.g. Cassiman & Golovko, 2011; Becker & Egger, 2013) and only a limited number of studies identifies the positive causation (e.g. Salomon & Shaver 2005; Lileeva & Trefler, 2010; Bratti & Felice, 2012) . In an interesting study, Aristei, Castellani and Franco (2013) indicate that prior imports increase the likelihood of exports through its positive impact both on firm's productivity and product innovations. There is also evidence for firms taking decision simultaneously on innovation and export market participation (e.g. Trefler, 2004; Aw, Roberts, & Winston, 2007) .
In a panel of European manufacturing companies (the EFIGE dataset), Altomonte, Aquilante, Bekes and Ottaviano (2013) indicate to a positive, broad, strong and robust relationship between the extent of internationalisation, productivity and innovation activities at firmlevel. Their extensive econometric analysis points to a causality going from innovation intensity to internationalisation intensity. The study will be treated as a benchmark for our analysis.
The marginal benefit of contemporaneous exporting and innovating increases with productivity (Aw, Roberts, & Xu, 2011) . Cassiman and Golovko (2011) show in a panel of Spanish firms that product innovation can lead to a decision to start exporting, an effect of which is further augmented by a reported indirect impact of innovation on productivity. The significant role of product innovations is also reported by Nassimbeni (2001) and Cassiman, Golovko and Martinez-Ros (2010) . Garcia-Quevedo, Pellegrinoa and Vivarellic (2014) demonstrate that innovation behaviour changes with firm's age. Younger firms' innovation conduct is to a large extent unpredictable, less persistent and driven mostly by demand-pull variables. Older companies' innovation activity is more persistent and driven primarily by technological and market determinants. Therefore, firm age has to be taken into account in the analysis alongside firm's size and productivity. Wakelin (1998) shows that the determinants of internationalisation behaviour vary between innovators and non-innovators in a panel of the UK firms and the capacity to innovate changes their conduct. Basile (2001) , in turn, finds in a panel of Italian manufacturing companies that innovation capabilities to a large extent explain observed heterogeneity in export behaviour. The export intensity of innovating firms is identified as systematically higher than that of non-innovators.
Additionally, Castellani and Zanfei (2007) show that Italian firms more engaged in international activities exhibit contemporaneously superior economic and innovative performance. Active FDI markers are identified to have the highest productivity premia, the highest R&D intensity, as well as better innovation performance. It is true that more productive firms self-select into international markets, but at the same time, their commitment to foreign markets is found to increase both firms' productivity and propensity to innovate.
Van Beveren and Vandenbussche (2010) show in a sample of Belgian firms that enterprises innovate in anticipation of entry into export markets. Monreal-Perez, AragonSanchez and Sanchez-Marin (2012) tackling the problem of endogeneity and controlling for firm productivity in a panel of Spanish manufacturing companies indicate that innovation induces firms to increase their export. They find, however, no support for learning-by-exporting onto product or process innovations. Kafouros, Buckley, Sharp and Wang (2008) argue that not all firms can reap the rewards from innovation. The ability is reported to be restricted only to companies with a sufficient degree of internationalisation to reap benefits from innovation in many markets simultaneously. They furthermore provide evidence for internationalisation to enhance a business's capacity to improve performance through innovation.
In contrast to many mentioned studies, Damijan, Kostevc and Polanec (2010) exploring the causal links between innovation, productivity and export activities of Slovenian firms, find no evidence for product or process innovations increasing the probability of becoming a firsttime exporter. Past exporting, however, enhances the likelihood of a medium or large company becoming a process innovator with no similar impact on product innovation. The result could be at least partially attributed to specific features of that Balkan small-open economy.
Some evidence on the nexus has also been provided for Poland. Hegemajer and Kolasa (2011) study the effects of internationalisation on the economic performance of Polish companies, distinguishing between three modes of outward orientation: FDI, exporting and importing of capital goods. Internationalised firms are found to be superior regarding their size, productivity and productivity growth, capital intensity and wages. Cieślik et al. (2014) confirm the significance of firm characteristics for export performance for Central and Eastern European companies. Cieślik, Michałek and Szczygielski (2016) analyse the relationship between various types of innovations and export performance in a panel of Polish firms in a relatively short period, 2008-2010. They control for human and physical capital endowment, firm size (employment size groups), the level of technological sophistication of a sector, as well as the presence of foreign capital, but are unable to control for the level of productivity. The likelihood of exporting is positively related to both product and process innovations, firm's size, human capital endowment measured by the share of university graduates in employment and foreign capital participation in the case of exporters. Also, the study by Brodzicki | 95 and Ciołek (2016) identifies the positive impact of innovation on the likelihood of Polish manufacturing companies to export after controlling for firm productivity.
MATERIAL AND METHODS
As the access to micro-level data for Polish enterprises is restricted, we conducted a survey within the research project described in acknowledgments on a sample of exporting and non-exporting enterprises, merging it with financial data provided by InfoCredit (information on databases is available at: http://www.infocredit.pl/en/aboutcompany/about-us.html) -a provider of data to the pan-European Amadeus database. The database includes detailed micro data on 125 000 enterprises from Poland.
The following selection criteria were applied: − an enterprise has a complete five year period of data availability, − total sales per enterprise exceed 2m PLN (roughly 500k EUR) each year, − exports exceed 1 million PLN each year (or approx. 250k EUR).
The use of the above criteria gave a database of approx. 7000 relatively large and mature enterprises, from which randomly selected ones were surveyed. 709 enterprises were effectively questioned with a direct contact by a pollster. From the above database, a subset of manufacturing enterprises was chosen for further analysis in the present paper. It means that we deal with 536 firms out of which 374 are exporters and 162 are non-exporters. 5.72% of manufacturing companies were micro-sized (employment of 9 or less) and 46.15% had employment of below 50 (micro or small sized in terms of employment). Only 3.55% had employment above 500. The mean employment in our sample was 110 employees. At the same time, in order to obtain representative results, we calculated the shares of individual sectors in the population of all enterprises in Poland. These shares were used as weights in all calculations. Thanks to this, the results and findings can be interpreted not only as relevant for the selected group of enterprises, but also for the entire population of companies.
We have to note furthermore that our sample consists of rather large companies (the upper tail of distribution by firm size) which have at least 5-year continuity of financial reports (and thus have been active for at least five years).
We analyse internationalisation and innovation modes jointly and intensities rather than considering them separately. In their paper, Altomonte et al. (2013) define internationalisation intensity as a number of internationalisation modes in which a firm is active simultaneously, including the following: exporter, importer, outsourced or outsourcer status and FDI maker. The modes are non-exclusive, and thus internationalisation intensity ranges between 0 and 5.
Taking into account the nature of the survey and available data in contrast to the benchmark study we adopt to following elements into account, broadening the concept of internationalisation intensities: − exports, − imports, − the presence of foreign capital, − being a part of a multinational enterprise (corporation), − close cooperation in sales on foreign markets, − own sales abroad through own offices, − exports constituting a significant share of company's sales, − exporting on a permanent basis (not sporadically or ad hoc), − FDI maker.
The modes considered are non-exclusive, and internationalisation extent ranges between 0 and 9.
Innovation extent is defined in the present article as the number of different innovation modes in which a particular company is simultaneously involved. We take into account the following innovation inputs and output measures: − the introduction of new products (radical innovations), − the introduction of improvements in existing products (incremental innovations), − the introduction of new or improved production process (process innovations), − the introduction of new or enhanced organisation (organisational innovations), − the functioning of R&D unit (in-house R&D), − acquisition of R&D from outside of the company (external R&D), − patents and patent applications, − acquisition of licences, − trademark applications. Thus, our innovation extent, similarly to the internationalisation extent, ranges from 0 and 9. Out of 536 manufacturing companies, only 23 or 4.29% have zero internationalisation intensity, and 32 or 5.97% have zero innovation intensity. They could be judged as totally passive in both dimensions.
In the empirical part of the article, we utilise formal descriptive statistical tools as well as econometric modelling -cross-sectional regression estimated with (conditional) OLS (as well as MNL, OL, and IV models, not shown here due to the article length restrictions) and in addition a logit model for the likelihood of exporting. The methodology follows the benchmark of Altomonte at al. (2013) and is fully described in Brodzicki (2016) .
RESULTS AND DISCUSSION
We begin with the analysis of internationalisation intensity of manufacturing firms in our sample. Surprisingly, only 4.3% of manufacturing companies in our sample are purely domestic (please refer to Tables 1 and 3 ). 95.7% are internationally active in at least one dimension or mode, and 79.3% has internationalisation intensity of two or more, and at the same time 11.0% of firms of five or more. The distribution of internationalisation intensity is clearly skewed to the right in accordance with our expectations, similarly to the distribution of productivity. To account for productivity differences as postulated by heterogeneous firm's theory, we calculated a number of productivity measures, including labour productivity (LP), capital productivity (CP), TFP or total productivity (TPROD). All kernel distribution estimates of productivity are skewed to the right. Very productive firms are rare, while companies with low productivity clearly dominate. In econometric modelling, both labour productivity and total | 97 productivity will be utilised. Due to data availability and the complexity of the measure, the use of TFP would significantly reduce the number of observations considered.
69.8% of undertakings are exporters, while only 45.3% import (please refer to Table  1 ). 61.6% have a high export share in their total sales, while 43.8% export on a permanent basis (permanent exporters). 21.8% have foreign capital in their capital structure. 11.4% are part of a multinational enterprise. Only 9.5% are foreign direct investment makers, while only 4.5% cooperate in international sales with foreign subsidiaries or have established their sales offices abroad.
We now turn to the analysis of innovation intensity. Having adopted a very broad measure of innovation we see that 94% of manufacturing firms are active in innovation in at least one mode. However, the overall innovation intensity is low and clearly skewed to the right, similarly to the one observed for the internationalisation dimension. 46.1% of companies have innovation intensity of two or below, and only 12.7% have innovation intensity of five or more.
During the last three years, 28.9% of companies in our sample have introduced new products (please refer to Table 2 ). Incremental product innovations are more frequent in accordance with our expectations -they have been adopted in 2/3 of firms. These are followed by the process (36.6%) and organisational innovations (25.7%). Around ¼ of companies in our sample obtained trademarks and 1/5 patents or licenses. 15.1% of firms reports having an in-house R&D lab while 14% commission specialised R&D activity externally. Mean firms' characteristics change with rising internationalisation intensity. Internationally active firms differ significantly from purely domestic companies (please refer to Table 3 ). Domestic companies are smaller in terms of mean sales or employment. They are foremost less productive (both in terms of labour productivity and total productivity). They also have lower overall innovation intensity. Purely domestic firms are on average younger than internationalised firms.
We have to note that none of the manufacturing companies in our sample attained a score of seven or above out of the possible maximum of nine. In general, internationalisation intensity increases with firms' size and age as measured by employment. Mean sales are the highest for companies with moderate levels of internationalisation coupled with average sales per employee. Average labour productivity and total productivity show a similar pattern. We thus have to control for this in the following econometric estimates. Average innovation intensity, on the other hand, increases steadily with rising internationalisation intensity, which is indicative of the nexus. Table 4 illustrates, in turn, the changing firms' mean characteristic with increasing innovation intensity. In contrast, the patterns are less sharp or well-defined. Nonetheless, some can be identified. Innovation intensity increases with the increasing employment of firms and sales (with some disturbance in the relation). Innovation intensity increases with mean firm age and productivity as measured by the mean of both log total productivity and log labour productivity. Mean internationalisation intensity increases with rising innovation intensity with one major exception -firms with the highest innovation intensity.
We now turn to a simultaneous analysis of internationalisation and innovation intensities. Table 5 and Figure 1 give the frequencies in our sample of manufacturing companies. It is evident that the number of firms with zero intensities is low. On the other hand, the number of companies with low innovation and internationalisation intensities is the highest. Furthermore, moving along the diagonal (i.e. increasing internationalisation and innovation simultaneously) leads to a drop in the frequencies of firms. There are no companies present at the other extreme which is similar to the pattern observed in the benchmark study by Altomonte et al. (2013) .
From the above, we know that one of the aspects we should control for is firm's size. Therefore, taking into account mean employment levels, we calculated the share of companies in total employment in our sample along the two intensities under scrutiny in the present paper. The result is given in Figure 2 . It is evident, in comparison to Figure 1 , that the shares shift towards firms with higher innovation and/or internationalisation intensities but not to a significant extent. It is clearly in contrast with the results obtained by Altomonte et al. (2013) . Poland clearly lacks large firms with high innovation and internationalisation intensity -with size significant enough to induce an upward shift in higher overall international competitive potential. It can be mostly attributed to merely a recent shift in systemic paradigm -economic transition only started 27 years ago and more time is simply required for enterprises of that kind to emerge in the volatile market economy. 
Figure 1. Internationalisation and innovation intensity (frequencies)
Source: own elaboration from the survey and InfoCredit databases.
Following Onkelinx and Sleuwaegen (2010) analysis for Belgian SMEs, we want to investigate the exporting manufacturing firms in our sample from one more point of view. We classify the firms according to the observed differences in international scope (geographical dimension -narrow or wide) and the timing of internationalisation (early or late), thus obtaining four distinct groups of exporters and showing their frequencies and their basic characteristics observed in our sample. We then report on their overall innovation and internationalisation intensity -the principal aim of the present paper. Having analysed the distribution of the commencement of export activity along temporal di- mension (from the birth of the company) and the geographical scope of exports of the companies in our sample and noting that we are not dealing only with SMEs and the operation with the EU28 internal market, we have chosen the thresholds of five years since birth and ten export markets. We thus deal with born-globals (BG) companies which internationalised shortly after being set-up and at least to ten foreign markets. Born international firms (BI) start to export early but sales to fewer than ten foreign markets. Traditional internationalisers (TI) export to fewer than ten markets and start to export late (more than five years from the moment of setting up). Finally, born-again globals (BAG) export to 10 or more markets but started exporting late in their life-cycle. Similarly to Onkelinx and Sleuwaegen (2010) , we did not find the results to be proportionally vulnerable to the choice of thresholds. In our sample of manufacturing companies, 370 are exporters and can be thus classified along the analysed dimensions. Most of the companies in our sample entered the foreign markets late (54.3%) and 47.3% have a narrow scope (please refer to Table 6 ). Born internationals (31.4%) and born-again globals (38.4%) are the most frequent. Surprisingly, only 15.9% of firms are traditional internationalisers. Born global are rare (14.3%).
Born internationals and traditional internationalisers are on average the smallest regarding mean sales and employment. Born-again globals are the largest in terms of employment, while born global in terms of average sales. Born internationals are the youngest, while traditional internationalisers the oldest. Productivity-wise, as measured by total productivity, is the lowest for born internationals and the highest on average for born globals with bornagain globals in the second place and traditional internationalisers not very far away. When we measure it by labour productivity, traditional internationalisers are in the first instance followed by born globals. Born internationals are once again least productive. When we turn to mean intensity of internationalisation it is the lowest, in accordance with our expectations, for traditional internationalisers (2.796) and born-again globals (3.422). It is the highest for born globals (3.717). Innovation-wise, born-again globals and born internationals have the lowest innovation intensity, while it is significantly higher for traditional internationalisers (3.356) and born globals (3.283).
Following Altomonte et al. (2013) , we start the econometric analysis by estimating a set of simple regression models for our broadest sample with exporters and non-exporters included. Models O1, O2, O3 and O4 in Table 7 are estimations of the following equations using OLS, respectively:
= + + ln ( ) + + + (4) where:
-represents the internationalisation intensity of firm ; -is the innovation intensity of firm ; -is the coefficient of interest; ln ( ) -is the natural logarithm of total productivity for firm ; ln ( ) -is the natural logarithm of labour productivity for the firm ; and -are regions and size effects; is the error term. The regional effects reflect variation in regional innovation systems (at NUTS-2 level). Size effects are introduced by dummies for micro, small, medium and large enterprises based on their employment with thresholds at 10, 50, 250.
The results of estimation in Table 7 show that higher innovation intensity is strongly correlated with higher internationalisation intensity (O1). The relationship is statistically significant at 1% level. It holds even after control for region and sector fixed effects (O2), to account for immutable characteristics of firms which might induce both innovation and internationalisation. The relationship also holds after controlling for a firmlevel total productivity (O3) or labour productivity (O4). However, the impact of total productivity on internationalisation intensity is positive but statistically insignificant. Overall, a unit increase in innovation intensity by a manufacturing firm in our sample is associated on average with an increase of around 0.12 in its internationalisation intensi-| 103 ty. We have to note the low value of the coefficient of determination. However, the value of this indicator in micro-econometrics is usually very low. The model itself may be fairly correct, but the value of the coefficient of determination will be small -as (Wooldridge 2003; 41) The further econometric analysis on the above result, with the use of MNL, OL and instrumental variables approaches where innovation intensity is estimated with appropriate exogenous instruments, not reported here due to text size limitations (but available upon request), proves the close nexus and provides some evidence for causality going from innovation to internationalisation. This is in line with most of the empirical studies and in contrast to Damijan, Kostevc, & Polanec (2010) who report learning by exporting -exporting inducing firms to innovate.
The full analysis devoted to all 709 enterprises in our sample, including service providers, and full and detailed description of the employed methodology is available in Brodzicki (2016) . The estimation results of a logit model for the probability of exporting are presented in Table 8 . We would like to analyse the impact of both internationalisation and innovation intensity on the likelihood of exporting. The dependent variable is binary with one representing success -exports, and zero representing failure -lack of exports (a non-exporter status of a given manufacturing company).
The base model, not taking innovation-related aspects into account, is estimated in the specification L1. Higher productivity (L_TPROD), as expected, has a positive impact on the likelihood of exporting. We also control for other standard features, such as firm size (measured by the log of employment, L_EMPLOY), firm age (FIRM AGE) and other aspects of greater internationalisation, such as importer status (IMPORTER), the presence of foreign capital (FOR.CAPITAL) or foreign capital investments carried out by the company itself (FDI). The coefficients on the base variables are statistically significant. Of these, the odds ratio are highest for FDI and imports. The likelihood of exporting increases with firm size, age, as well as firm-productivity (in line with Melitz 2003 theoretical predictions and results of other empirical studies e.g. Bernard & Jensen 1999 , Bernard, Jensen, & Schott 2006 . Even if, as in L2, we replace log of total productivity with a log of labour productivity (L_LP), the results hold and are very close to base specification L1. The use of the log of firm-level TFP would not change the results, either.
In standard econometric modelling goodness of fit is evaluated using the coefficient of determination. For the logit model, McFadden pseudo-R2 measure is typically calculated (McFadden 1974) comparing the estimates of the full model with its reduced form. In addition, in order to assess predictive power of the models we report Akaike information criterion (AIC) and an AUC measure (Area Under the Curve) or the area under the ROC curve (Receiver Operating Characteristic), which is a measure of the ability to distinguish between firms failing to meet the specified set of criteria.
In the next step, we augment the logit analysis by introducing the concepts of innovation and internationalisation intensities defined in the methodological section of the paper. The scope of internationalisation is modified by excluding export-related aspects for obvious reasons (we thus introduce INTER_MOD with variability from 0 to 5). As it can be seen in the Table, innovation intensity has a clearly positive impact on the likelihood of exporting by a manufacturing firm whether we control for total productivity (L3) or labour productivity (L4). It is in line with studies like Monreal-Perez, Aragon-Sanchez and Sanchez-Marin (2012) or Van Beveren and Vandenbussche (2010) .
If, as in (L5) and (L6), we control simultaneously for the impact of both innovation and internationalisation intensities, after adjusting the base specification accordingly, it is positive and statistically significant. The impact of internationalisation intensity is, however, significantly larger. Nonetheless, a unit increase in innovation intensity by a manufacturing company raises the likelihood of exporting by approx. 37%.
In the last two specifications (L7) and (L8), we control for potential regional variation in innovation systems (Cooke 2002 ) by adding regional dummies for NUTS 2 voivodeships. It increases the magnitude of the impact of both key variables on the likelihood of exporting. The odds ratio increases to 1.47 and 2.05 respectively. The regional effects are positive, strong and robust in particular for dolnośląskie, śląskie, and wielkopolskie (not reported in Table 8 ).
CONCLUSIONS
The paper aimed at the empirical identification of the nexus between the intensity of innovation and the intensity of internationalisation in a sample of Polish manufacturing companies. Using a unique dataset combining micro-level financial data from InfoCredit and results from an extensive survey we were able to reach this goal using descriptive statistics and econometric tools.
We firstly defined the internationalisation and innovation intensities and then analysed firms' mean features along the two examined dimensions disjointly and then concurrently. In addition, we analysed it using the classification of exporters only from Onkelinx and Sleuwaegen (2010) by geographic scope of exports and the moment of commencement of exports in the life-cycle of a firm.
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There is a great deal of heterogeneity in the extent of firms' simultaneous involvement in internationalisation and innovation. Most of the Polish manufacturing companies have unfortunately both low innovation and internationalisation intensity. Companies with high intensities are rare. The joint distribution along two explored dimensions shows an expected pyramidal structure with the peak at low levels of internationalisation and innovation. At the same time, mean characteristics of firms, such as employment, sales or foremost productivity, changes along two scrutinised dimensions. Furthermore, internationalisation and innovation dimensions are closely correlated. There is some evidence for the causality going from innovation to internationalisation. Rising innovation intensity allows companies to become more internationalised and in particular significantly raises their likelihood of exporting. The overall intensity of internationalisation is the lowest for traditional internationalisers and born-again global firms. It is the highest for born globals -the rarest of firms. In terms of innovation intensity, born-again globals, and born internationals have the lowest intensity, while it is significantly higher for traditionally internationalised companies and born globals.
We contribute to the body of literature mainly by using a novel methodology in terms of providing extended definitions of innovation and internationalisation intensities (extending the concept of Altamonte et al. 2013) , using a number of statistical and econometric methods to analyse a cross-sectional dataset and finally by conducting the indepth analysis for an interesting case study of economy at the advanced stage of economic transition -namely, Poland. From the Polish perspective, it is one of the first studies of this kind analysing the nexus between internationalisation and innovation at the level of individual firms. using the unique firm level combination of quantitative financial data and qualitative survey data gathered in direct interviews with managers of firms.
Our results firmly support the postulates of the new new trade theory of Melitz (2003) and are to a large extent in line with the outcomes of the benchmark study by Altomonte et al. (2013) . With the confirmation of heterogeneous firms trade theory, we should expect its closer cross-fertilisation with the literature on international entrepreneurship and innovation which could advance all three theoretical and empirical literature strands.
The results, moreover, strongly support the introduction of a new type of economic policy in which internationalisation promotion and innovation promotion would be simultaneously targeted at the level of a firm in order to efficiently increase the competitive potential of an economy. For the time being, export promotion policies and innovation policies usually target two separate sets of companies. In contrast to Cieślik et al. (2016) , we would not limit the policy to stimulating only product and process innovations. The share of firms introducing innovations and internationalized (exporting, offshoring or active FDI-makers) in the population of firms should be efficiently increased in order to boost the overall competitiveness of the Polish economy and secondly export value per exporting firm should be raised as well.
At the same time, at the level of a firm, innovation strategy should be an integral part of a corporate strategy and the complex nexus between the two should be particularly addressed in the process of internationalisation of business activities (Wach, 2015) .
Despite the promising results obtained, many issues still remain open. The major limitation of the analysis is obviously the cross-sectional nature of the dataset utilised Panel dataset would be preferred, however, the qualitative survey was conducted only once. The issue of potential endogeneity was addressed to some extent, however, the analysis should be performed preferably on a panel of firms observed at regular intervals over their lifetime in order to fully and extensively verify the causalities between variables. We also expect the impact of innovation to change over time from the moment of introduction -the use of lags in the panel setting should allow us to discriminate between short-run and long-run effects. In future studies, it would be desirable to use extended samples of firms over elongated periods for other case countries to test the robustness of the results and thus to draw universal conclusions. 
